P lant genomes vary tremendously in size, even among close relatives (Bennett and Leitch, 2010) . In addition, there is considerable variation in related features such as chromosome number and size, number of genes and transposable element (TE) content. There have been several attempts to shed light on both the relative importance of these contributors, and the relative role of mutation versus natural selection, in driving genome size evolution. However, our ability to understand the evolution of genome size to date has been limited, due in part to the lack of large-scale genomic information from closely related species. With the recent publication of the complete genome of the primarily self-incompatible plant Arabidopsis lyrata (Hu et al., 2011) , a close relative of the workhorse of plant genetics Arabidopsis thaliana, many of these questions can now be approached with increased strength under a comparative framework.
Several theoretical predictions have been made concerning genome size evolution. First, if genome expansion is governed by slightly deleterious mutations, species with larger effective population sizes (Ne) are expected to experience more efficient selection, and therefore maintain smaller genomes (Lynch and Conery, 2003) . Second, asexual and highly selfing species are expected to experience reduced activity of TEs, which could contribute to genome shrinkage in these organisms (Bestor, 1999) . This second prediction is somewhat at odds with the first, as the effective population size of selfing species should be reduced by at least half that of outcrossing species (Nordborg, 2000) . Third, organisms with relatively quick development times tend to have smaller genomes, and there may be stronger selection for a compact genome in faster growing organisms (Pagel and Johnstone, 1992) . Finally, species may differ in their relative rates of insertion and deletion, thereby driving genome expansion versus contraction under a purely neutral process (Petrov et al., 2000) .
It has long been known that the genome of A. thaliana genome was one of the smallest in angiosperms, and indeed this was a major reason for its adoption as a model system. Although the other species in the genus also have relatively small genomes, the A. thaliana genome is reduced by almost one half compared with the others, suggesting recent and rapid DNA loss. Moreover, compared with its closest relatives, the species also shows a number of relevant shifts in life history; it is highly selfing, in contrast with its predominantly selfincompatible and outcrossing relatives; it is annual rather than perennial, and patterns of nucleotide diversity suggest that it has a relatively small effectively population size (Clark et al., 2007; Ross-Ibarra et al., 2008) , although diversity levels are still reasonably high. Thus, comparative genomics in this system provides an exciting framework for investigating the prime factors driving genome size evolution.
Despite the general similarity in gene order and a high level of sequence similarity in genes, Hu et al. (2011) report a difference of approximately 80 MB (over 200 MB compared with 125 MB) in genome size between A. thaliana and A. lyrata. What is perhaps most striking about the genome size shift is the consistency of genome loss; there are clear reductions in size due to chromosome rearrangements, TE copy number, small and large deletions, and even gene number. Furthermore, with the exception of single base pair deletions, the DNA size change is apparent for deletion/ insertion events at all size ranges, although it is especially exaggerated at the larger size range.
What processes may be responsible for this genome loss? Clearly, the directionality is at odds with predictions based on differences in effective population size, as there is consistent evidence for a moderate loss of genetic variation in A. thaliana. In contrast, the global nature of genome size reduction suggests that directional shifts in mutation pressure and/or stronger selection favoring deletions over insertions could have driven genome shrinkage in A. thaliana. Population genetic analysis can help distinguish these possibilities. If selection were acting against insertions but favoring deletions, we would expect to detect higher population frequencies of deletions compared with insertions. The authors analyzed polymorphism data and found support for this. By using A. lyrata to polarize the directionality of polymorphic size changes in A. thaliana, they show that insertions segregate at much lower population frequencies than deletions, suggesting ongoing selection pressures against insertions and in favor of deletions.
However, analysis of TEs suggests a somewhat different interpretation. Consistent with the general patterns, TE copy number is consistently higher in A. lyrata regardless of element type, ruling out a major expansion of any particular class of TE. In total, at least 30% of the A. lyrata genome is comprised of TEs, in contrast with 24% in A. thaliana. Analyses of sequence divergence of long-terminal repeats of retrotransposons and TE phylogenies suggest an enrichment of younger TE insertions in A. lyrata compared with A. thaliana. This suggests higher rates of TE activity in the outcrossing species, consistent with theoretical predictions about reduced genomic conflict following the evolution of selfing (Bestor, 1999) . If a higher genome-wide rate of fixation of deletions is the only process governing genome loss in A. thaliana, we would expect the opposite pattern: fewer old insertions and a shift toward more young insertions. Furthermore, previous work suggests that TE insertions segregate at lower population frequencies in A. lyrata than in A. thaliana (Wright et al., 2001; Lockton and Gaut, 2010) , consistent with either stronger selection against TE insertions in A. lyrata or a reduced rate of transposition in A. thaliana (Wright et al., 2001) . Together with the genomic data and recent analysis of expression levels (Hollister et al., 2011) , the transposon patterns imply reduced activity in A. thaliana relative to A. lyrata. As one possible explanation, transposon silencing has been suggested to be more efficient in A. thaliana, although whether this is a cause or an effect of having more young insertions in A. lyrata remains unclear (Hollister et al., 2011) .
We are therefore left with evidence for two processes explaining differences in genome size, stronger selection for DNA removal and/or lower rates of TE activity. It is unclear whether the patterns could in fact be driven by a single mechanism. For example, higher TE activity via outcrossing in A. lyrata may generally lead to higher rates of gene duplication and a greater abundance of small pieces of neutral DNA. However, there are several future studies that could help distinguish whether either, or both, of these factors are contributing. If genome size evolution is mainly because of the differences in TE activity, we would expect polymorphism analysis in A. lyrata to reveal similar selection pressures on small insertions and deletions at homologous sequences, whereas basic transposition rates should differ between species. Alternatively, if selection favouring deletions in A. thaliana is the primary cause, we would expect similarly-aged TE insertions to show a higher rate of DNA loss in the selfing species. Finally, the sequencing of genome of the outgroup species Capsella rubella will be crucial for determining what factors are due to DNA loss in A. thaliana versus expansion in A. lyrata.
The contribution of A. thaliana genome sequencing to our understanding of plant genetics can hardly be exaggerated. The sequencing of the A. lyrata genome opens up many new avenues of research. In particular, the presence of the genome of two closely related species will create many possibilities to examine genome consequences of recent evolutionary changes, such as change alterations in mating system, life history and effective population size.
